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(l) ■C*S*i*#t*y5 KX9&JMtt 




'—A 



(1) 



L&tp. R 1 , R 2 , R 3 , R 4 , R 5 j&l>*R 6 tt|13-Xtell&oT, 7KStM^\ j^H 

R 7 J£^;*4xTv^%&v^iitIfc i~is ©y;^ v>axi±A°-7;i/^nr 

Ht#3C2] 5£ (1) fCfcV^, R 1 , R 2 , R 3 , R 4 , R 5 &tfR 6 #;* 
;i^ST% R 7 ^-(CH 2 ) n -« (££TnB:l~l 8<Z>«£»&jgW * A#-N + (CH 
3 ) 2 (C m H 2m+1 ) (irt-mttl-l 8®H$:^t) , -N + (CH 3 ) 2 -(CH 2 ) p -N + (GH 3 ) 
3 (^r-£p&l~l 8 0D^i§[$:^-t) XttfcTU A*, M#Fe(III)T?aS 
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[0 0 0 1] 
[0 0 0 2] 

wfF^m 4 tc «v > & 5 & n h © >> ? y&mmmfcmfotf. mm- 

Jcffi 5 Rxmrnxm 6 K » t? y y ;i/ * ^;i/y s &BB&^ £ *r § 

[0 0 0 3] 

^©5S^b#f*)T~^>^T*&Sfe«), #*bV%«Mtffi:EftUB<D/Sn?, ARKS,* 
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tf*r*ymz*$>z><DtfmmT*&z> wxt7) o hiss, wraiRiiHisov 
m ^w&h^-t^mttf&znT^z. i^u ^ n s sib 

[0 0 0 4] 
[0 0 0 5] 

4WiC«9K:M:fcrU2?>**&* , r*flS-&*^ wifcfctt i o ic « y 

[0 0 0 6] 

1 ] 

#<&^ 7 - 6 5 0 7 4 

11-507689 

HWfcMR 3 ] 

#H¥ 8 - 6 7 6 8 7 
[#^£^4] 

11-515049 
[#«FXi5] 

I^if 9 5/3 4 6 2 8^>7U»; h 
[#lKt6] 

9 7/4 8 7 1 o^rtyyuv b 

wmxm 7 ] 

#H§¥1 -9 7 2 6 7-%&m 
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H^gSH 98/03625 "7 U y h 

H^gSfg 9 8/5 8 7 3 5f/t>7U^ h 

[#fp^m 1 0 ] 

HBSt^WH 99/64156 "7 1/ y h 

[0 0 0 7] 

[0 0 0 8] 

&«sg# (i) ^e>) , %.x$?nfrbtez>m&Mm. afcmc U) smr^K 

[0 0 0 9] 

[ft 2] 




(1) 



[0 0 10] 
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9 #2 0 0 2-3 5 9 6 6 5 

[5W, R 1 , R 2 , R 3 , R 4 , R 5 &tfR 6 lM~X«ll&oT. *3fejgC^ 
R 7 t«&3ftTV^%J^Jfc?ltSSt 1 — 1 8 ©T^^p U>SX^- 

[0 0 11] 

*»WK:«*)*««r.^ KW^JWRtt (1) &C£VMT> R 1 , R 2 , R 3 , R 4 
tt^-7Mn7J^M, F, Br, CI, I m<OWf £> *L 

[0 0 12] 

r 7 £ L/Ti*^*» i-i8 u < tt#«MR©y;i/* uymx&A-y 

^o7^i/>S^i:b<, JI#;ft&cfefcn-x^i/>3S, n-zfna:uym, n- 

^ n-/^>^l>>S, n-^S/l/^IS, n-/\^P>S, n-tf^l^ 

n-;-U>|, n-^i/l/>H, n-^^fS/l/Vl, n-Kfi/l/^lf 07^ 

e>*l£#, ~(CH 2 ) n -S (i3t*nttl~l 8 #3SK:#*b<, 
n-7°ntfl/>^ n-^l/>3S, Ti-^y^U>m. n-s\3c*/U>m, n-^Zf^V 

ym, uym^commm. 3-8 awimrfr* 1/ >«««4*k:*f* u 

[0 0 13] 

Ml7;i/^l^>itM3tlfcl~3i(D4t7> ; E-'?Ail:fmi:b 
Ttt, £&t&l ~1 8 0D7;V^Stti$nfe4t7> : E-'?Aa, *3RIR 1 

~3©y;i/3f;i/«T'g#!£;ft, 0&is&i~i 8 ay;^ b>ST?3*#SStife 2 ~ 



2002- 



3 10 6 0 2 5 
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£ uTtttrn y s?-ij?as, tr^y s?-^Aai^ptf MXtt^tt* 

AS, trU 5 ^-^AS^##tf bnZ> a itl^^tit - N+ ( CH 3)2 (C m fl 2m+l 
) (rzt'mlil-l 8©«[«S:atf) , -N + (CH 3 ) 2 -(CH 2 ) p -N + (CH 3 ) 3 (rrt'P 

iii~i8®ii^t) x«tfy i?->?AS^t i><, hu^wv^- 

^Ai [-N + (CH 3 ) 3 3 , ^f^ff^T^^-fAl [-N + (CH 3 ) 2 (C 8 H 17 ) 
], ^^f^-K^^Ti'^-^AS C-N + (CH 3 ) 2 (C 12 H 25 )] > i?^f;i/-h'J 

^^rv^-tf^ntr^r^-tfAS C-n + (ch 3 ) 2 -(ch 2 ) 3 n + (ch 3 ) 3 ] , 

[0 0 14] 

M^Lta, Mn, Fe, Co, Ni, Cu, ln&$j$mf £> tl* SQISttO/^TfFe, 
Mn, Co£W£b<> «*&fC&£e©j&T?Fe, iJ#lCFe(III)##* bV>„ Lttffifi 

m?t>K ^^#:<3D«W^iEcZ)^«, CI", Br", I~ N0 3 ", NCS", C10 4 "\ OH"^ 

<DUvy#-r-*yW* mft&ftamffiifi&am** Li + , Na + , K + ^tf>y;i/# 
y^M-f^->, Mg 2+ , ca 2+ ^©r;i/*y±^M^r^>, r;i/*/i/7>*e— #a 

[0 0 15] 

Lt=. a 

[0 0 16] 
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Hfc 3 ] 

H 3 C CH 3 3C. .CH 3 

HjCT V >CH 3 HjCJ Fe' TCHs 

<^yNt_ (al2)6 _N+ (C H3)3 \Z/ ~~ < Ctl2)6— ^(^QHn 

I-a I-b 



H3C OT 3 . H 3 C CH 3 

HsClJj N^.CH 3 H3 Sr^ N \ / N \ T / CH3 

HjC^J V ^CHa H 3 C^T f/ j^CH, 

^yN*— (012)6—^(013)2^25 <( = y N+ — (CH^— ^(CHa^QH!, 
I-c 




I I-a III-a 



[0017] 
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[ft 4 ] 




[0 0 18] 

Mill 5$ (1) JC^T, Mj^FeTfft5Fe«#tt, Collins, T. J. et.al 
..J.Am.Chem.Soc. , 120, 11540-11541 (1998) & -5 WiWO 9 8 5 8 7 3 5 {CfS^ 

2*itv^ ^ (2) -e^stisv^n y & (4) •e^stiS'VT-n 
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[0 0 19] 

[ft 5] 




[0 0 2 0] 

CSC*, R 1 , R 2 , R 3 , R 4 » R 5 , R 6 2fctJfntt|Jfia©3Ki*«:^L, XliAQ^f 
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(fij|®7 0TC7f*y^y >^3*T#e>*VS, 5£ (2) t*S*l87^ni)>*- 

&, t?ys;>* gmt) » <&2. 4S*<pi^tfn>f/i/*ny kt*bmclt, « 
(3) *e*3jft£**iHfn:'&£j*3i*TSp rric^; (4) t*ans2, 3 

T', 5£ (5) ^W^«fh77n*#l:#§ 0 #6>tife^:*^h9r 

tsrtt, ^ (6) "t?^$tiSoj-An^/r;i/^r;i/tf y s;-9Afl;*i«f 

h y ^f;i/75 >^©3MT^>iiM^^itT4mT> ; e-^A*ic^ur, 
55 (7) Tf^StiS^h^rs S^tc^; (7) -eSS^f h97 

5K#S:rh5bKn75> (THF) tf*T*fcf* (h'j^f^S/U^) 75 KU 
0i$6^4) tc<fcy, 75 K^n h>&3l£&VxT7 5 
M^LMjl. 5Si©FeClg5:^iIIl, ^ (1-1) 
tiSo)-4^7> r E-^7;i/=3r;i'tf y ^^M^itfh775 KFe»#S 

[0 0 2 1] 
[0 0 2 2] 

*^©i^7 5 k3&&a&# (i) frbtezm&mm oar (a) 

^&38«*iS^**^»eS0 (JS*T (b) J8#fcv*3) i:BB-&*r«3i:JCJ:y 
[0 0 2 3] 

(a) (b) rt^&**^**»W©*e»*«*tf»®, (a) 

b<fcj:0.0001~10S*%'T?&y* J5K:#a;b<fci:0.0001~3M 
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K #2 0 0 2- 



3 5 9 6 6 5 




4%T'&&o (b) '^*L<tt0.01~99M*%. 3gSC#£L< 

tt0.01~80S*%Tf&S. (a) Jfc#fc (b) ^©«Sitl (b) / (a) 

, 10—100, OOOAW^ b<. 10—50, 000##&C$?& L\\ 
[0 0 2 4] 

(b) mmit*m* xte7kmte^mmib*m*n&* &&&&&& 

, h y#y y >sfc^h y ^Aiim^>?K^#^> vuvym-rhvv&mfcfr 
mmwm. mmwrn^mmm. j4*^ithy^i*»«, ifi*#B&:M* 

h'J^A, I^^itb'J ^Al7KfH^, jfifafctfaH-h y 9A4*»«^$ b 
[0 0 2 5] 

t«, #ajKy*^s/x^u>T^^x--T-^^#tf fens. *«wa)SRa 

fflUB«W*©IMB«lflaW©#^*»±5 Oii%j«W^b<, o. 5-4 ofi 

[0 0 2 6] 
[0 0 2 7] 
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[0 0 2 8] 

[0 0 2 9] 
[0 0 3 0] 

mmmi 

5* (I-a-1) Tf*a*l6«5RFe«# (KT«Fei# (I-a-1) 
[0 0 3 1] 

[ft 6] 



[0 0 3 2] 

( a ) i<m<7- 5 F# ( 5 - 1 ) 

14.9nol) fclOOTCTf 2 B*|BW£TT?«*3** K*fc£U 5;>iaO«Lfc*H&lftn 
«f;U4.5mL (36mmol)$:in^T, 115T3TWIK»«*«bfe B 




( I-a-1) 



1 2 
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ZZK2,3-*?7 $ J l^U S?>1.56g (14.4mmol) %lM%-X 3 HITO^SlSISb, A 

^»#^#fetlfe 0 Z:©JteM#;£Na 2 C03 3.6g(34mmol)S:^tf7K50ml/X^y 
-;i/20ml^lC#?8¥U 303*$b£^, ^^ICNa^OgSr^nbTpHg^^b 
f Co H-fe^M^^^^ ^ -/l/100«l&»Jtrb, ffiRLfc&MI&M 

[0 0 3 3] 

y-^/25«l/*100«l»^»«Kl»jWb, Jtt**bfc#&4fc*K: 
»*&»**r«i:M'fttttt^iS*^#fffibfc. £ft&Rfc£bT#&*ifc3««:» 

ft»I^#6ftfe. 53ftT?liIJR. Wt-r * (5) JCfcV^R 1 -]* 6 ** 
Rf 0.28(CH 2 Gl 2 /MeOH=95/5). 

IRCKBr, cm" 1 ): 3355,3315 (NH) , 2993, 2947 (CH) , 1701, 1635 C=0) . 
^H-NMR( 5 ppm, DMSO) : 1.42 (s, 6H) , 1.44 (s,6H), 1.46(s, 6H) , 7.28(dd, 1H 
), 7.78 (s, 1H), 7.83 (s, 1H) , 7.97 (d, 1H) , 8.21 (d, 1H) , 8.24 (s, 1H) , 
8.85 (s, 1H). 

13 G-NMR(8ppm, DMSO): 22.02, 24.41, 25.19, 50.65, 57.59, 57.65, 121.96, 
128.91, 132.64, 142.75, 144.41, 171.96, 172.82, 173.26, 173. 58 0 
[0 0 3 4] 

(b) co-An^yT^^'J^-^M^itrh^T^ K#(6- 1) 

(a) 7J|&*lfe^fh77U*ft (5-1) 50mg(0.133mmol)^l,6- 
V^WE^Vy 5ml(32.5«mol,244^*)S:»finb, £j£feTIX;T?a6«*bfc#&l 
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6, X=B r^&£«38ft^#54mg(JR^66%)fcfcfc. 
Rf 0.45(CH 2 Cl 2 /MeOH=95/5). 

^H-NMR( 8 ppm, GDClg): 1.32 (m, 2H) , 1.48 (m,2H) , 1.52(s, 6H) , 1.608(s,6H 
), 1.614(8, 6H), 1.83(m, 4H) , 3.4 (t, 2H) , 4.08 (t, 2H) , 6.30 (s, 1H) , 6 
.84(dd,lH), 7.33(dd,lH), 7.54(s,lH), 8.74(dd,lH), 9.22(s, 1H) . 
13 C-NMR(8ppm, GDClg) : 23.13, 25.71, 25.84, 27.62, 28.79, 32.30, 33.46, 
50.54, 55.35, 58.45, 59.32, 114.96, 125.95, 131.87, 133.01, 151.67, 172. 
09, 173.66, 174.01, 175.99. 
[0 0 3 5] 

(c)ltFe^(I-a-l) <Z>U#>F<Z>-£J£ 

( b ) T-# £ co - J\ D ff J T fr* ft ^ U 2>- * A^^t- b5r^F# 
(6-1) 47^(0.076— ol)&**;-/U20«lfc»#U 80% MJ > 
7K^100/tl(0.47mmol,8S*)?:^inb> 60X3T?J»««:flo fe. &J«TLCT*jI 

»u 30%hy^^r^>*»*&tt#M»(^tf56a*)b<fc««&, 2hw* 

iliCj: y W3BU e-fe»*JR©*fifll'&4B47«g(JR*92%)&#fe. 
IRCKBr, cm" 1 ): 2981, 2937 (CH) , 1678 (C=0) . 

^-MBCappp, D 2 0): 1.21(bs, 4H) , 1.38(s,12H), 1.44(s, 6H) , 1.60(t,2H),l 
.69(t, 2H), 2.93(s, 9H) , 3.12 (t, 2H) , 4.02 (t, 2H) , 7.23 (dd, 1H) , 8.01 
(d,lH), 8.33(d,lH). 

13 C-NMR(5 P pm, DgO) : 22.23, 25.21, 25.33, 28.77, 51.12, 52.87, 55.76, 58 
.44, 58.81, 66.54, 118.71, 130.83, 135.99, 137.97, 153.11, 173.81, 174.3 
9, 176.34, 178. 2„* 
[0 0 3 6] 
(d) tRFe«# (I-a-1) (D&f& 

(c) T*#f6>*lfcy %y K38mg (0.056ramol)&H&7.KTHF lOmLJCiSflPU 
»T, MTfl.OM ^h'J>lWJ^T5 Fy^9A©THF»* 0.33mL (6.0 
^4) fctta#10#W&J*bfc. ^©^> FeCl 3 »*18.5«g (*&1.5«l*) 
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UV(3?K©*it») : Amax:267nm( g =7424) , 318nm( e =6725) 
IR(KBr, cm" 1 ): 1630(T^ KC=0). 
[0 0 3 7] 

^ (I-b-l) Tf*an«**FeH# (JKTttRFelMs (I-b-1) 
[0 0 3 8] 

[ft 7] 



[0 0 3 9] 

(a) ttttFdMtt (I-b-1) ©U:tf>F©-£J* 

»j»wi<d (b) -zmbfttcco-nutfj tji^jwv ^-^Afls^at^b 

975 |?# (6-1) 101mg(0.164mmol)S:-r V^ntf;i/T;V3-;i/10ml}C^b 
N, N-^^^;V^^^^T^>337A6l(1.64mmol,10^4)5:Mb, 70°C"e6 

174mmol, JRJ(S106%) 

Rf 0.00(MeOH only), 0.66(2%KN0 3 aq/MeCN=l/l) . 

1 H-NMR(8ppm, DgO) : 0.696(t,3H), 1. 109(m,6H) , 1.182(m,8H), 1.375(s,12H) , 
1.441(s,6H), 1.548(m,4H), 1.681 (m,2H) , 2.854(s,6H), 3.071 (m,4H), 4.013(t 




(I-b-1) 



1 5 
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,2H), 7.228(dd,lH), 8.01 (d.lH), 8.33(d, 1H) . 
IR(KBr, cm" 1 ): 2927, 2858(CH), 1685, 1630(T^ FC=0) o 
[0 0 4 0] 
(b) SRftFettft (I-b-1) <D&& 

(a) -e&bfrtcVify Kl00.4mg (0.1293mmol)§:B^7KTHF 10mUC?§8? b (*£f 

FSI« 705/^L (6.0^*) &fta»SO«-W!»«Lfe(l«fi*lr-**)- F 
eCi 2 »5fe26.8«g G»1.5S*) M^#H^T, ^ST*21^ta^#bfe 

FedDftFeCiiD^Kfli-rsfcftK:, **£2H||BI 

Zmtco ff&*lfc»'felH#«:4*/l/S« (Sephadex LH20 MeOH^m) ir&Z.£.T% 
^48mg(iR^53%) &#fc„ 

UV : ^ max:269nm( e =9849) , 316nm( g =9957) 

IRCKBr, cm" 1 ): 2927, 2853 (CH) , 1630(T^ KG=0) o 
[0 0 4 1 ] 

5§5 (I-c-1) TJ*an,«*«Fe«|# (J«T*RFe*M* (I-c-1) 
[0 0 4 2] 
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MS 8] 




(I-c-1) 



[0 0 4 3] 

(a) fltttFettft (I-c-1) CDU^^K©^ 

975 i?# (6-i) 36mg(o.o58mmoi)^>ry^nt: 0 ;vr;v^-;n5mnc^b 

N, N - $7* F^S/Zl/T 5 >319/i 1(1. 159mmol, 20^*) &»»U 80°CT' 
56mmol, J&SJS96%) 

Rf 0.00(MeOH only), 0.72(2%KN0 3 aq/MeCN=l/l) . 

^-NMRtSppm, D 2 0): 0.726(t,3H), 1.116(m,18H) , 1.157(m,4H) , 1.350(s,6H), 
1.394(s,6H), 1.413(s,6H), 1.523(m,4H), 1.625 (m,2H) , 2.881 (m,6H) ,3.092 
(m,4H), 4.006(m,2H), 7.140(dd,lH) , 7.958(d, 1H) , 8.36(d,lH). 
IR(KBr, cm" 1 ): 2925, 2854 (CH), 1685, 1630(T^FO0). 
[0 0 4 4] 
( b ) MIR F e (I-c-1 ) <Di$f& 

( a ) T?# b tl fc y # y. F35 . 6mg (0 . 0427mmol) £B#7KTHF 7mUC^j$ b (i£— 

mm). jbjmmtf, airei.iM **(hy *^;i^y^)rs ku^9a«>thf 

233 ML (6.03*) fefta»10^M«fc«bfe(««^-»*)- Fe 
Cl 3 10.4mg (»1.53*) $:H»THF^lmltbTfta», fl»»BBftT, 
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-/nc**u ^mmzty^yym*—*®*^ ******** 

itt, afcW&H'* 12.6mg(lK^39%)$:#feo 



Rf 0.38(2%KN0 3 aq/MeCN=l/l). 

UV(^S**) : ^ max: 267nm( e =6389) , 322nm( e =4843) 
IR(KBr, cm -1 ): 2927, 2856(CH), 1630(7 3. KC=0). 
[0 0 4 5] 

^ (I _ d _D tSSWitFe^ (KTtRFelW ( I - d - 1 ) 
[0 0 4 6] 

[ft 9] 



[0 0 4 7] 

(a) a>-;\Vtf STJV*)W V ^9Aft*i^rh575 F#(6 - 2) 

WftfflO (a) Tf#&nfe**«^b9r^K# (5-D 137mg(0.365mm 
ol)/\l,3-i?^n^^nA°>15ml(148mmol)$:Mb, RJ»&TLC"e5iil;b*#«& 

X = B r T»*&i«afl:-6:#88»g(0.170MM»l,JR*47%)«:#fc. 
Rf 0.38(CH 2 Cl 2 /MeOH=95/5). 

^-NMRCSppm, GDC1 3 ): 1.51(s,6H), 1.605(s,6H), 1.614(s,6H), 2.37(m,2H), 




H 3 C CH 3 



(I-d-1) 



1 8 
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3.34(t, 2H), 4.30(t,2H), 6.32(s,lH), 6.86(dd,lH), 7.41(dd,lH), 7.51(s,lH 
), 8.74(dd,lH), 9.19(s,lH). 

13 C-NMR(8 PP m, CDClg) : 23.27, 25.88, 26.12, 29.79, 30.91, 50.77, 53.80, 
58.66, 59.530, 115.31, 126.69, 132.68, 133.31, 151.89, 172.27, 173.90, 
174.21, 176. 40„ 

[0 0 4 8] 

(b) aWKFe«flc (I-d-1) ©U#> K 

( a ) T*# h ftfc « - A n ff J T U AflS****^ ^575 K# 

(6- 2) 77mg(0.1334mmol)^H > y^ntf;PT;i/=I-;i/9mUc^b, N, N-. 

^^^;V^-^^;VT^>274^1(1.334mmol,10^*)$:»b. 60T3 T?70»|«iE* 

W7i.^-7h^77^(CJ: ( JW (^^®MeOH-(D2%KN03aq/MeCN=l/l 
) bfc. KNOg&^tfWI^&X*^-^** 1 ', :^£#£^i££b'T8fc£b 
fc. S&C»tS^i:l/t^5a (Sephadex LH20 MeOHfgffi) &*Tofco 
©#3fc(D^iMb^%72mg(0.0977amol ,JR*S73%) &#fc„ 
Rf 0.00(MeOH only), 0.63(2%KN0 3 aq/MeCN=l/l) . 

*H-NMR( S ppm, DgO) : 0.695(t, 3H) , 1.12(m,10H), 1.366(s,6H), 1.387(s,6H), 
1.434(s,6H), 1.46(m,2H), 2.201 (m,2H) , 2.894(s,6H), 3.10(m,2H), 3.16(m,2H 
), 4.10(t,2H), 7.25(dd,lH), 8.00(dd, 1H) , 8.39(dd, 1H) . 
IR(KBr , cm -1 ): 2929, 2858(CH), 1685, 1630(T^ KC=0). 
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(b) T?»&tlfeU^>F55.6«g (0.0757mmol)M7KTHF 5«LfC*»b(*&-* 

413 /*L (6.0^*) &fta*5^IBl»*bfe(JI»«-**«l)- Fe 
Gl 3 18.4mg (»1.5S«) «r»*THF»«l«lfcbTfta*, JBI*#H*T, *» 

(Sephadex LH20 MeOHMffi) ^SiilT% U 
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UV(^f7K<£) : JL max: 264nm( e =12299) , 336nm( e =7054). 
IR(KBr , cm -1 ): 2978, 2931, 2871 (CH), 1626(T ^ KOO). 
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